Topographical specificity in isolated retinal capillary basement membranes: a high-resolution scanning electron microscope analysis.
Numerous investigations have demonstrated that basement membranes (BMs) are composed of type IV collagen, laminin, heparan sulfate proteoglycan, nidogen, and possibly fibronectin. The precise proportion and supramolecular organization of these molecules within BMs is unclear, but is believed to be tissue-specific. In an effort to provide morphological evidence for BM specificity, we studied isolated bovine retinal capillary BMs by high-resolution SEM. Cryofractured specimens demonstrated that surfaces of BM leaflets and pericytic matrix (PCM) within the retinal capillary BM complex are composed of 20- to 100-nm granules and beaded fibrils arranged in patterns which are specific for each cell type. Subendothelial BMs and the subjacent PCM are composed of 20- to 30-nm granules loosely arranged and marked by numerous pits, features that are consistent with their TEM morphology and known susceptibility to proteolytic attack. These BMs also frequently exhibit large openings or fenestrations. These compare favorably with their fragmented image by TEM and probably represent BM discontinuities necessary for direct contact of pericytes and endothelial cells. Muller cell BMs are also composed of granules though they are much larger (40-100 nm) and more densely packed then those of subendothelial BMs. Moreover, they frequently contain interstitial collagen fibrils which could account for the tube-like structural rigidity exhibited by acellular retinal vessel BMs in SEM views. Data in the current study provide morphological evidence for direct contact of pericytes and endothelial cells in vivo and support the view that tissue specificity of BMs may be more exquisite than previously believed, extending even to surface topography of BM leaflets within capillary BM complexes.